Evidence for linkage to chromosome 13q32 in an independent sample of schizophrenia families 5 and the Western Psychiatric Institute and Clinic (13 ASPs). 6 Ascertainment of schizophrenia sib-pairs has been previously described for both the NIMH sample 5 and the Pittsburgh sample. 6 We selected pedigrees for our linkage study if the pedigree contained an ASP and DNA from both parents. All pedigrees consistent with these criteria were selected. A total of 26 such pedigrees were available from the NIMH sample and 13 sib-pair pedigrees were available from the Pittsburgh sample (details of the linkage sample can be found in Table 1 ). These 39 families (164 subjects) were genotyped at marker D13S174, where peak linkage evidence was obtained in another study. 3 Eight other markers flanking D13S174 were selected, covering 8 Mb (14 cM) of genomic sequence (markers are D13S793, D13S1271, D13S1284, D13S1323, D13S174, D13S888, D13S1256, D13S280, D13S1311). Multipoint linkage analysis was performed using the GENEHUNTER PLUS program (version 2.0). 7, 8 The structure of families used in this analysis was largely homogenous (nuclear ASP families); therefore, the S pairs and S all scoring functions of GENEHUNTER produced nearly identical results. Empiric P-values were determined by analyzing 10 000 simulated data sets as implemented by MERLIN software. 9 The genetic map used for linkage analysis was according to Christian et al. 10 Our analysis reveals a nonparametric linkage score in this sample of 2.95 (empirical P-value ¼ 0.009) at D13s174, as shown in Figure 1 . A total of 26 of these ASPs came from a larger sample, the NIMH Genetics Initiative, which failed to find evidence for linkage in this region. What could explain the relatively substantial evidence for linkage evidence in this region in the current study, despite the prior results? It is possible that the 26 sib-pairs available were enhanced for linkage in this region. It is equally likely that the density of markers in the original NIMH study were such that linkage, although present, was undetected. The previous NIMH whole-genome linkage study used a map with an average spacing of 10 cM. 5 However, there is a 19 cM (18.7 Mb) gap between markers on chromosome 13, which includes a substantial portion of the putative linkage region. In the current study, there are nine markers genotyped on chromosome 13q32 in an 8 Mb (14 cM) region. The NIMH study typed only one marker in this interval (D13S779). This greater density of informative markers has revealed a previously undetected linkage peak. The linkage peak in this study at D13S174 replicates a statistically significant linkage peak reported by Blouin et al 3 (NPL ¼ 4.18, P ¼ 0.00002) at this exact marker, lending confidence that this is not a spurious result, but true evidence for linkage.
Evidence exists for a schizophrenia susceptibility locus on chromosome 13q32. 1, 3, 4 Here, we present evidence for linkage in a population previously )) encouraged us to investigate this association. We obtained 159 trios from the NIMH Genetics Initiative (66 trios) and the Western Psychiatric Institute and Clinic at University of Pittsburgh (93 trios), and genotyped 11 associated SNP markers as reported by Chumakov et al. Despite evidence for linkage to this region, we fail to find evidence for association at the G72/G30 locus.
Ascertainment of schizophrenia trios has been previously described, for both the NIMH sample 5 and the Pittsburgh sample. 6 We selected pedigrees for our study if the pedigree had a case and DNAs from both parents were available. We obtained 66 trios from the NIMH resource, and 93 trios from the Pittsburgh sample. A total of 11 SNPs were selected for genotyping based on evidence for statistically significant association with schizophrenia as published in Chumakov et al. SNPs were genotyped using Taqman genotyping technology (ABI), in a 384-well format with 10 ng of DNA per reaction. For data quality purposes, at least 15% of the sample was genotyped in duplicate for each SNP assayed. Out of 4750 replicates, zero discrepancies existed (average rate of missing data ¼ 3%). The TDT statistic, which accounts for transmission of alleles from heterozygous parents, was computed according to Spielman and Ewens. 7 Parental genotypes were not imputed.
The results of TDT analysis for individual SNPs are shown in Table 1 , which shows the results of Chumakov et al's case-control association study side by side with the results for the TDT from our sample (where the putative associated allele was reported, results are shown for that allele). No SNP shows evidence for association with schizophrenia. We have evidence for linkage in a subset (n ¼ 33) of these families, and TDT analysis in the linkage sample, a separate set of 100 trios, and the entire sample combined, revealed almost no evidence for association (see Table 2 for stratified analysis). Results for SNP M4 approach statistical significance (P ¼ 0.04 in whole sample, P ¼ 0.01 in linkage sample, uncorrected for multiple tests).
An a priori analysis of power revealed that in our sample of 159 trios, at minor allele frequencies indicated by Chumakov (0.3-0.5), we have greater than 90% power to detect a distortion in transmission from the expected 50 : 50 ratio, for genotype relative risks as low as 1.7. Previous reports imply that the effect at the G72 locus may be slightly smaller (odds ratios estimates are 1.3-1.45 1, 8 ). This study may therefore be underpowered to detect the small effects reported by the previous two studies. However, the evidence for association in Tables 1  and 2 fail to reveal even a small trend toward overtransmission, particularly at SNPs M12-24, where both prior studies achieved the most significant evidence for association. In our sample, the allele previously reported as associated is frequently untransmitted exactly as often as it is transmitted. Furthermore, our linkage findings imply that a subset of our families are 'loaded' for a schizophrenia susceptibility locus on chromosome 13q32; therefore, our prior probability of finding evidence for association from linkage disequilibrium is increased.
Several explanations exist to explain the discrepancy between our results, and those of prior studies. Chumakov et al tested SNPs in a French Canadian
